which spread and ulcerated until a large ulcer formed destroying the right cheek, but not actually perforating into the mouth. When first seen there was a large ulcer three inches in diameter on the right cheek, with large secondary sepsis; there was also a small ulcer over the malar bone, which appeared to be of slower growth (fig. 8, p. 60) . There was a mass of glands in the right submaxillary area. Histological report: " Squamous-celled carcinoma." February 15, 1930, under general anoesthesia, the ulcer was surrounded by 16-4 mgm. of radium in sixteen needles, screened with 0 * 6 mm. of platinum. The needles were removed ten days later. Total dose, 3,946 mgm.-hours by interstitial irradiation. March 15, 1930 . Small columbia paste plaque made to irradiate glands of neck. Plaque contained 25 mgm. and was applied for fourteen hours daily up to April 6. Total dosage to glands 6,074 mgm.-hours by surface application. May 17, 1930, ulcer March, 1930 .-Disease appears to be checked. Edges of ulcer are healthy and growth on the base of ulcer has become flattened out. Enlargement of pre-auricular gland on left side to be treated in the near future. The end-result is seen in fig. 11 (p. 61).
There is no evidence of any active epitheliomatous change. The edge of the skin is healthy. The antrum and nasal cavities are exposed, but are covered with healthy mucous membrane. The cdges of the anterior wall of the maxillary antrum are necrosed, but not yet ready for sequestrectomy. The general health of the patient is improved. There is no pain.
On the Use of Radon in the Treatment of Neoplasms of the Skin. By E. T. BRAIN, M.D. I WILL first discuss the question of dosage, as Mr. Stanford Cade objects to radon because its period of useful activity is practically limited to eight days. He rightly points out that, if a lesion requires further irradiation at the end of that time, one would have to insert fresh radon containers, and this would result in a very uneven exposure to gamma radiation, not to be compared with the unvarying effect obtained with radium element. I do not think that this objection holds in the treatment of small superficial epitheliomata of varying types seen by dermatologists, because effective dosage may be administered by a single application of radon.
The problem of individual dosage is a difficult one but there is accumulated experience which indicates the lines along which experimental therapy could most profitably be directed. Up to 1927 Dr. J. H. Sequeira had treated over 1,500 cases of rodent ulcer with radium. (See Sequeira, " Diseases of the Skin," 1927, p. 563.) The great majority of these cases were completely cured and have remained under observation cured; the hospital records date back to 1902. (See Brit. Med. Journ., 1915 (i), 365.) The routine treatment, evolved by trial and error, was three applications of an unscreened varnished plate, in close skin contact, for two hours, at intervals of six weeks. Ultimately, three radium plates were in constant use in the London Hospital Skin Clinic; one being " full strength " and having approximately 5 mgm. of radium element spread over each square centimetre of surface, the other two plates being half that strength. It is a curious but certain fact that the clinical effects produced by these plates of different strength were so uniform that eventually the various plates were used indiscriminately without specification.
A rodent ulcer not exceeding 1 cm. in diameter, treated by one of these applicators, would receive three doses, each equivalent to 5 or 10 mgm.-hours, at six-weeks intervals, the total effective irradiation certainly being less than 30 mgm.hours given as a single dose, and in some cases less than half this dose. When we apply to such a lesion a single radon seed containing one millicurie of emanation, at the end of eight days there has been a yield of rather more than 100 millicurie hours of radiation, equivalent to 100 mgm.-hours as obtained from radium. This dose represents the sum of 192 hours of diminishing radiation and is three to six times that given as the routine treatment in Dr. Sequeira's series of cases. It is admitted that the comparison is not a very accurate one, for, when using a seed, the radiation comes from a small source, and there is no appreciable " cross-fire," as would be obtained from a flat applicator, or by the use of several seeds. It is possible considerably to exceed this hypothetical dose by using seeds with a greater radon content, or by using several seeds near together. It would seem that the larger doses obtained by such means are rarely needed in dermatology.
Radon is infinitely cheaper than radium, and from certain centres radon seeds may be obtained for a few shillings each. The London Hospital disposes of its surplus seeds at two sbillings each, the actual cost price.
There is a peculiar property of radon which makes some difficulty in the estimation of dosage. Chart I (p. 64) shows this peculiarity as a curve; how radon is a substance of " sbort life," so that after 3 -85 days only one half of the initial amount remains. In spite of this, it is not difficult to calculate the equivalent radiation from a radon tube, and Chart II (p. 64) shows diagrammatically the doses which would be obtained from 1 mgm. of radium element and from 1 mc. of radon for periods up to ten days. The doses from radium increase uniformly with the time period, whilst with radon there is an apparent lag, so that the ten-days' dose is but little greater than the eight-days' dose. It is useful to remember that, if one takes the figure for the initial value of a radon seed in millicuries and multiplies it by 100, the resulting figure is approximately equal to the dosage in millicuriehours obtained from that seed if applied for eight days.
Let us consider briefly the results of treatment with radon. In Dr. O'Donovan's Clinic at the London Hospital during the past nine months, forty-nine cases have been treated with radon, whilst in the same period, 153 cases have been treated with radium plates. On the whole the results are satisfactory, but there has been much more necrosis of tissue in the cases treated with radon than in cases treated concurrently by radium plates. This is probably because the seeds were buried in the tissues and the irradiation is intense just around the seeds. Also, as stated previously, the total dose administered considerably exceeds that given by a radium plate applied for two hours. The illustrations show how rapid and effective treatment with radon can be. In five or six weeks the lesions have disappeared, and the visible reaction of the tissues to the irradiation has either completely subsided or there remains a zone of erythema around a slightly depressed scar. Perhaps these cases are sufficient to illustrate how much can be done with radon seeds measuring 1 cm. in length and costing but a few shillings. If the proper dose is given it will rarely be necessary to administer a second treatment.
Discussion.-The PRESIDENT said that small rodent ulcers had been treated with radium by dermatologists for a great many years, with a reasonable amount of success. It was in the large ulcers invading the periosteum and mucous membrane that radium plaques had failed, and the newer methods, such as those demonstrated by Mr. Cade, had to be adopted.
Dr. J. H. T. DAVIES asked what screenage Dr. Brain used when applying radon seeds.
Dr. A. C. ROXBURGH said that he would like to know whether Dr. Brain's custom was to leave the seeds in 8itU, or to remove them, or whether they sloughed out.
Dr. J. E. M. WIGLEY said that he had seen a case in which the condition clinically was a rodent ulcer on the chin. The patient had been treated, he thought, both by the external application of radium, i.e., by putting a plaque on and by the insertion of radium needles. She had a very violent reaction from each dose, though there was an interval of six months between the applications. When he saw her there was a scar in the centre of the lesion, with rodent tissue around. In fuch a case would Mr. Cade persist with radium, or prefer to carry out ordinary surgical excision?
Mr. STANFORD CADE (in reply) said that as Dr. Wigley's patient had had two violent reactions after two radium treatments and the disease was still active, it must be acknowledged that radium had failed, and treatment should be by excision, preferably by the diathermy knife.
Dr. Brain had emphasized the cheapness of the radon seeds (2s. per seed), but in reality seeds were the most expensive way of applying radium, for one must remember that there would need to be: A £500 plant for producing the seeds, at least £800 a year salary for the physicist, £150 for the assistant, who could only work nine or ten months in the year, and about 500 mgm. of radium at a cost of £6,000. The supposed cheapness of the seeds was not altogether what it seemed.
Dr. R. T. BRAIN (in reply) said that there was at the present time a considerable quantity of radium under lock and key which was entirely reserved for the production of radon and it produced the emanation whether the latter was being utilized or not. The London Hospital possessed a gramme of raditim for this purpose and some other hospitals had a like amount. As about 150 millicuries of emanation could be separated daily from one gramme of radium, it followed that over 100 seeds could be prepared and economically distributed for curative purposes in and around London from this single production uilit. For screenling the seeds, 0 * 3 mm. of platinum was used, this being the thickness of the walls of the metal container. No additional screens were employed.
Physicists stated that 0 6 mm. of this metal screened off 99 9% of the beta rays.
Mr. Stanford Cade had found that thicker screens were desirable. It was possible that the area of purulent necrosis, which was so often seen around a seed, was due to the beta rays, and that there would be a more favourable reaction if the screening was more efficient. His (the speaker's) present technique of insertion was to run the seed along the track of a tenotomy knife or of a large bore intramuscular needle, the small puncture of entry being sealed with collodion. He began by following the practice of the surgeons and leaving the seed in the tissues for eight days; it was said that this exposure would destroy the malignant cells in one cubic centimetre of tissue. He had wondered whether the slowness of healing in some cases was not due to excessive irradiation rather than to the unchecked activity of the malignant process. Therefore in Dr. O'Donovan's clinic the dose was being gradually reduced and the seeds were left in the tissues for varying periods of from one to eight days. At the end of this time the collodion seal was removed and on squeezing the lesion; the seeds usually popped out, lubricated by a sero-purulent discharge.
(The concluding report of this meeting will be published in the next issue of the Proceedinqs.)
